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Overview of Canada’s Action Plan on
Aviation Emissions and Alternative Fuels

Ted McDonald

Senior Environmental Protection Specialist (Aviation)
Transport Canada, Civil Aviation
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Purpose

« Outline Canada’s roles, responsibilities and activities related to
aviation emissions and alternative fuels.
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Transport Canada’s Responsibilities

Ensures a safe, secure, efficient and environmentally
responsible Canadian transportation system

— Assess safety, security and economic implications in
proposed environmental measures

Regulates all emissions from the aviation, marine and ralil
sectors — leads Canadian participation and involvement at the
International Civil Aviation Organization (ICAO) and the
International Maritime Organization (IMO)

Removes barriers to enable take-up of clean technologies —
e.g., modernized and harmonized codes, standards, test
protocols, targeted incentives, research
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The Current Approach

The Government of Canada promotes clean transportation by:

1. Creating and implementing regulatory regimes:

2.

In consultation with our partners, such as the International
Maritime Organization (IMO) and the International Civil Aviation
Organization (ICAO), and aligned with the U.S., where
appropriate;

Sector-by-sector approach.

Implementing complementary measures to support the uptake
of clean transportation technologies and innovative practices:

Voluntary agreements with industry;

Programs that provide economic incentives to support
deployment;
Research and information on new technologies.
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Common Objectives

« Environmental goals include
reducing or minimizing:
— aircraft noise
— Impacts on air quality
— Impacts on the global climate
* R&D is a key component

— Improved measurement /
understanding

— Clean technology
— Efficient operations
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Aviation Environmental Impacts

Air Quallty Impacts
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What’s Missing?

Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes Less heat escapes

into space’ ﬂ into space




il
Illlglll

S r——
. —

Aviation Environmental Impacts

CO,: 7T1% Aircraft Noise
Water: 28%
CO, HC, NO,, SO,, Primary PM, :: < 1%
—~

Primary PM, -

Atmospheric Chemistry

and Physics SO, Secondary PM, -
NO, :
UHC Ozone
Co -/ Population Exposure
and Health Impacts
Combustion Emissions
Global Climate
Change

* Cooling Effects

» Warming Effects

_/
K/ Land and Water Usage
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Aircraft Condensation Tralls
“Contrails”
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Why Study Aircraft Engine Emissions
nd Contra

 Public concern

« Emissions deposited at
cruise altitudes

« Climate impacts
— Significance of H,O

— Role of particulate matter
(including Black Carbon)

— Impacts from alternative
fuels
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Aircraft Contrails
Factsheet

Summary

fuis fact sheet describes the formation, occurrence, and efiects of “condensation trails™

or “contralls ™ 1t was developed by scentilic and regulatory experts at the Environmenal

Protection Agency (EPA), the Federal Avtation Administration (FAA), the National
Aeonautics and Space Admirtsiration (NASA), and the National Ocearc and Acmosphersc
Admmistration (NOAA) in response to public inquiries regarding aircraft contratls. Contrails are
line-shaped clouds sometimes produced by arcraft engine extaust, typxcally at aireraft cruise
altitsdes several miles above the Earth’s surface. The combtration of waler vapor in atrcraft
engne exhaust and the low aminent temperatures that often extsts at these high alttudes allows
the formatson of contrats. Contratks are compased primartly of water (in the foam of ice crystak)
and do nit pose health risks to humars. They do aflect the doudiness of the Earth atmasphere
however, and therefore might affect atmasphens emperatire and climate. The
basic processes of contrail formation described In thes fact sheet apply to both avil and
milsary atrcraf.

What are contrails?

antratls are lire shaped clouds or “conderzation tratls,” composed of ice particles, that
‘ are vistble behind jet aircralt engines, typically ot cruse altitides 1 the upper atmos-
phere’. Contrals kave been 3 normal effect of jet aviation snce its earhest days
Depending on the temperature and the amount of motsture in the air at the atreraft altusde, con-
tratks evaporate quickly (of the humadity % low) or persist and grow (f the humidsy is high). Jet
engine exhaust provides only 3 small poron of the water that forms ¥z i perststent contrats
Persistent contratls are mainly compased of water raturally present alon the aircralt Might path.

How are aircraft emissions linked to
contrail formation?

IND,), hydmcarbers, carbon menoade. sulfisr gases, and zoot and metal partscles

formed by the high-temperature combustion of jet fuel during Right. OF these emittants.
only water vapor ts necessary for contrad formation, Sulfur gaoes ane ko of potental tnierest
because they lead to the formation of small particles. Par s sutable for waler droplet jorma-
tion 2 necessary foe contrail formation. Irttal contzatl particies, however. G either be alady
peesent in the atmosphere or formed In the exhaust gas. All other engine emtssiors are coesd-
ered nonessental to contradl formation.

Q trerall enges emt water vapor, crbon dioxade (COy), small amounts of nitrogen oxides

“Thin bt shct Exancn on omirats proxduced by aizmaft ergne exhmn. Howewe, the 3= “cortonl” » s e i
+ socra) wings <t enggne propelies, axpecally
phesc wates that cordcmes 3 rouk of laca rectioe i, roware
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Canada’s Airspace

World’s second-largest ANSP

(by traffic volume)

12 million aircraft movements
a year

18 million square kilometres

(domestic airspace and out to

centre of the North Atlantic...

> 1,200 flights/day)

Areas of significant
Importance for contrails

NAV CANADA

12



Canada’s Action Plan to Reduce
GHG Emissions from Aviation

Goals:

CANADA’S ACTION PLAN

sreemhouse Gas Emisstons
from Aviation

o 2% fuel efficiencyl/year e
from 2005 to 2020

o Carbon neutral growth from 2020

o Absolute 50% GHG reductions by
2050

Measures:
* Fleet renewal
* Improved ATM
« Alternative aviation fuels
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Canadian Aviation Environmental
Research Priority Areas and Efforts

1. Aviation Impacts on the Global Climate
- Aviation Emissions Impacts in the Arctic (York U/EC/FAA)
- New ICAO aircraft CO2 standard (ASCENT)

2. Aviation Impacts on Air Quality
- Cdn measurement technology (LIl 300) and real-time
calibration technology for new ICAO nvPM standard and
methodology (NRC/GARDN/ASCENT)
*also important for climate impacts
3. Aviation Alternative Fuels
- ICAO Alternative Fuels Task Force
- Fuel, engine and flight testing (GARDN/NRC/EC)
- NASA ACCESS Il (NRC/NASA/FAA)
- Cdn biojet value chain assessment (BFN/ASCENT)
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Canadian Research — Alternative Fuels
BioFuelNet Canada

Public-Private Network

* brings together the Cdn
biofuels research community to
address key challenges

Task Force 6: Aviation (*new)

* involve researchers in RESEAU
feedstock, conversion, engine BIOFUEL

operations, policy, LCA,
economics and supply chain.

Need estimated at 200 - 250 million litres by 2020
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Next Steps — Continued Collaborations
with Key Partners

ASCENT DLR

AVIATION SUSTAINABILITY CENTER

Green Aviation \
. Research & Development
Network
®
A DN . — C A AF|
r men ron
R ESEAU oupeme éronautique

de Recherche et Développement COMMERCIAL AVIATION
BIOFUELNET

en eNvironnement ALTERNATIVE FUELS INITIATIVE
CANADA
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